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Introduction
Difficult or failed tracheal intubation has been
identified as one of the most important causes of death or
permanent brain damage during anaesthesia.1 Difficult
intubation has been defined as: (i) A requirement for more
than one attempt of intubation or use of special blades/aids;
(ii) restricted view on laryngoscopy using Cormack and
Lehane classification.2 Reported incidence of difficult
laryngoscopy and endotracheal intubation varies from 1.5%
to 13% in patients undergoing general anaesthesia.3 The
incidence of abandoned/failed intubation is approximately
0.05%-0.35% whereas that of 'can't ventilate' or 'can't
intubate' is around 0.01%-0.02%.4
Many methods have been used to predict difficult
laryngoscopy and tracheal intubation, including Mallampati
test, interincisal gap, subluxation of mandible, thyromental
distance, length of mandibular rim, chin protrusion and
atlanto-occipital extension.5 In clinical settings, the
assessment should be simple and convenient to the clinician
and of high predictive power.6 The Mallampati test is a
commonly used test to predict difficult intubation.5
Recently upper lip bite test have been described as a
useful tool for the prediction of difficult intubation.5 We,
therefore, designed the study to compare the two tests for
predicting difficult intubation in adult patients undergoing
elective surgeries requiring endotracheal intubation.
Patients and Methods
After approval from the Ethical Review Committee of
Aga Khan University Hospital, Karachi, Pakistan and written
informed consent, 324 adult patients (>18 years of age)
undergoing elective surgeries requiring general anaesthesia
with endotracheal intubations were enrolled during June 1,
2007 and May 31, 2008. Edentulous patients, those unable to
open the mouth or with limited cervical movement or requiring
rapid sequence induction were excluded.
Both upper lip bite test and Mallampati test was done
pre-operatively by the primary investigator who was not
involved in per-operative clinical care of the patients.
Classification of the oropharyngeal view was done according
to the Mallampati test for which the patients were asked to sit
up and open their mouth and protrude their tongue without
phonation. The oropharyngeal structures were visualised with
the help of flash light and graded accordingly. Grade I: soft
palate, fauces, uvula and pillars; grade II: soft palate, fauces
and uvula; grade III: soft palate and base of uvula; grade IV:
soft palate was not visualised. Grade I and II predicted easy
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Abstract
Objective: To determine the accuracy of the Upper lip bite test and Mallampati test in predicting difficult
endotracheal intubation.
Methods: The cross-sectional study was conducted at the Aga Khan University Hospital, a tertiary care facility
in Karachi, Pakistan. Between June 1, 2007 and May 31, 2008, 324 adult patients undergoing elective surgeries
requiring general anaesthesia with endotracheal intubations were enrolled. Pre-operatively upper lip bite test and
Mallampati test were performed for the assessment of airway by a specifically trained observer. Laryngoscopic
view was rated by using Cormack and Lehane laryngoscopic grading once the patient was fully anaesthetised
using standard anaesthesia technique. Completed data sheets were analysed using SPSS version 10. McNemar
test and rank correlation coefficient were used to compare the upper lip bite test and the Mallampati test.
Results: Of the 324 patients, 56 (17.3%) were classified as cases of difficult intubation. Upper lip bite test
showed significantly higher accuracy, positive predictive value and negative predictive value than the Mallampati
test. Comparison of specificity, however, did not reveal any significant difference between the two tests. 
Conclusion: Upper lip bite test is an acceptable alternative as a single test to predict difficult intubation in
addition to other tests of airway assessment for the prediction of difficult intubation. 
Keywords: Upper lip bite test, Mallampati, Difficult intubation. (JPMA 62: 1012; 2012)
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intubation, while grade III and IV predicted difficult
intubation.7
Classification of the jaw protrusion was done by
the upper lip bite test. In this examination, patients were
asked to bite their upper lip with lower incisors and was
graded accordingly. Grade I: lower incisors could bite
upper lip above vermilion line; grade II: lower incisors
could bite upper lip below vermilion line; grade III:
lower incisors could not bite the upper lip. Grade I and II
predicted easy intubation, while grade III predicted
difficult intubation.5
Anaesthesiologists having at least one-year
experience in anaesthesia was allowed to do laryngoscopy
and intubation. They were unaware of the pre-operative
upper lip bite test and Mallampati test grades of the patient. 
All patients were anaesthetised using standard
anaesthesia technique with full muscle relaxation.
Laryngoscopy was done with Macintosh laryngoscope blade
size 3 or 4, and laryngoscopic view of the first attempt at
intubation was graded and recorded according to Cormack
and Lehane classification with the patient in the sniffing
position but without applying external laryngeal pressure.
Grade I: full view of glottis; grade II: glottis partly exposed
(anterior comissure not seen); grade III: Only epiglottis seen,
grade IV: epiglottis not seen. Grade I and II represented easy
intubation, while grades III and IV represented difficult
intubation.5
The completed data sheets were analysed by SPSS
version 10 software. The sensitivity, specificity, positive
and negative predictive values (NPV), and accuracy with
95% confidence interval were calculated to see which test
was better. A p value < 0.05 was treated as significant.
The sample size was calculated to achieve 80% power and
to detect a difference of 0.08(8%) between upper lip bite
test and Mallampati test. McNemar test and rank
correlation coefficient were used to compare the
association and correlation between the two tests. Both
these tests were used to predict difficult airways and
ultimately were compared with the Cormack and Lehane
classification. 
Results
Of the total, 56 (17.3%) had difficult intubation at
laryngoscopy grade III and IV.
The mean Body Mass Index of the patients was 24.9
(15.8 ± 33.7) with no significant difference in easy versus
difficult intubations and other biometric data. (Table-1).
Based on upper lip bite test 256 (79%) patients were
predicted to have easy laryngoscopy [grade I in 97(37.8%)
and grade II in 159(62.2%) patients respectively], and
68(21%) had grade III upper lip bite test, predicting difficult
laryngoscopy.
Compared to the upper lip bite test, easy laryngoscopy
were predicted in 291(89.9%) patients [140(48%) and
151(52%) patients having grade I and II Mallampati
respectively], while.33 (10.1%) had grade III Mallampati,
predicting difficult laryngoscopy. No patient had grade IV
Mallampati.
On the basis of Cormack & Lehane laryngoscopic
view grading, easy laryngoscopy were found in 268(82.7%)
patients [grade I in 231(86.2%) and grade II in 37(13.8%)
patients respectively], while 56(17.3%) patients had grade III
and none had grade IV intubation.
Among these 56 patients having difficult
laryngoscopic view, 11(19.6%) had grade III Mallampati
score, whereas 49(87.5%) had grade III upper lip bite test
(Table-2).
All of these patients were successfully intubated after
a mean number of 2 laryngoscopic attempts (range 1-3),
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Table-1: Biometric patients data.
All patients Cormack & Lehane Grade I & II Cormack & Lehane Grade III & IV
N= 324 Easy laryngoscopy Difficult laryngoscopy
Men (%) 125 (38.5%) 99 (36.9%) 26(46.4%)
Women (%) 199 (61.5%) 169 (63.1%) 30 (53.6%)
Age (years) (95% CI) 43 (18-85) 41.73 (18-85) 49.24 (20-80)
Height (cms) (95% CI) 162 (142-186) 162.1 (142-186) 162.6 (144-182)
Weight (kgs) (95% CI) 65 (40-95) 65.5 (40-93) 66.3 (44-95)
n= numbers, %= percentage, cms= centimetres, kgs= kilogramme, CI= confidence interval.
Table-2: Relationship between the results of two predicting tests and
laryngoscopy grades.
Predicting Laryngoscopic grade Laryngoscopic grade
test Easy (I - II) Difficult (III- IV)
Upper lip bite test
Easy (I- II) 249 7
Difficult (III) 19 49
Mallampati test
Easy (I- II) 246 45
Difficult (III –IV) 22 11
requiring external laryngeal pressure in 40(71.4%) and use of
gum elastic bougie in the remaining 16(28.6%). No patient
had post-operative morbidity and mortality associated with
difficult intubation and there was no failed intubation. 
Using the McNemar's test, statistically significant
differences were observed between the two tests (p < 0.05),
showing higher level of sensitivity (87.5%) and accuracy
(91.9%) for the upper lip bite test than the Mallampati test,
which has sensitivity and accuracy of 19.6% and 79.3%
respectively, indicating that the upper lip bite test is a good
predictor of difficult intubation (Table-3).
Discussion
Difficult or failed tracheal intubation has been
identified as one of the most important causes of death or
permanent brain damage during anaesthesia.1 Reported
incidence of a difficult laryngoscopy and endotracheal
intubation varies from 1.5% to 13% in patients
undergoing general anaesthesia.3,6,8,9 This variation might
be due to the different reference standard used for
difficult intubation among studies which were based on
Cormack and Lehane intubation grades,10 number of
laryngoscopic attempts11 and use of Backward Upward
Rightward Pressure (BURP) manoeuvre.5 In our study,
the incidence was found to be 17.3% which is higher
compared to previous studies.3,7,8
Many methods to assess the airway, such as
Mallampati test, thyromental distance, interincisor gap,
length of mandibular rim, chin protrusion, atlanto-occipital
extension and upper lip bite test5 have been described in
literature, but all have their limitations and no single test
alone is 100% sensitive and specific. Combination of these
different tests may increase their predictive value for
difficult intubation.
The objective of our study was to determine the
accuracy of upper lip bite test (ULBT) and Mallampati test
(MT) in predicting difficult intubation and relating their
sensitivity, specificity and positive predictive values (PPV)
against actual laryngoscopic view by using the gold standard,
Cormack and Lehane grading.
The results showed that the accuracy (91.9%),
sensitivity (87.5%), PPV (71.6%) and NPV (97.3%) of upper
lip bite test were higher than the Mallampati test, while
specificity of both tests were similar.
A similar study compared the ULBT and modified
MT, and showed that former was more accurate (88.7%
versus 66.8%), while sensitivity, NPV and PPV were similar
in both tests.5
Accuracy, specificity and NPV of ULBT in our study
is comparable to an earlier study12 (91.9%, 92.9% and 97.3%
versus 88%, 88.7% and 98.4% respectively), and some other
studies.10,13,14 Sensitivity (87.5% versus 76.5%) and PPV
(71.6% versus 28.9%) of ULBT was higher in our study
compared to earlier studies.5,10,12,13 The probable reasons are
lack of interobserver variance in our study as well as ethnic
difference. The anthropological literature well documents
human ethnic craniofacial variation, and the dental literature
confirms significant racial variation in mandibular and
maxillary morphology and morphometry.15-17
MT accuracy, specificity and PPV were higher
(79.3%, 91.8% and 33.3% versus 67.7%, 82.4% and 13%
respectively), while sensitivity and NPV were less in our
study (19.6% and 84.8% versus 82.4% and 98.4%
respectively) compared to literature.5,10
Although sensitivity of MT was significantly less in
our study compared to earlier studies,5,10 it was comparable to
others,18,19 who found it to be 25% and 27% respectively.
These studies were done in Asian population and may have
reflected some ethnic correlation with sensitivity of MT. This
possibility is also supported by the finding of another study3
which also found low sensitivity (42%) of MT.
Another probable reason for "low sensitivity" in our
study may be the absence of interobserver reliability factor as
all the patients were assessed by the primary investigator. The
effect of interobserver reliability has been confirmed by
studies1,10,20 which have shown poor interobserver reliability
for MT compared to other tests. The main strengths of our
study were that both ULBT and MT were performed by the
primary investigator, which reduced the risks of interobserver
variation. The limitation of our study is that sometimes
patients do not completely understand and follow the
instructions as is true for MT, but it can be minimised if the
anaesthesiologist can demonstrate the test in front of the
patient to increase patient compliance and understanding. The
other limitations of ULBT is that it can't be performed in
edentulous, patients with restricted mouth-opening as well in
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Table-3: Comparison of Predictive values for the ULBT and MT to
predict difficult intubation.
Statistical Test Upper lip bite test Mallampati Test
True Positive (TP) 49 (15.1%) 11 (3.4%)
False Positive (FP) 19 (5.9%) 22 (6.8%)
True Negative (TN) 249 (76.9%) 246 (75.9%)
False Negative (FN) 7 (2.1%) 45 (13.9%)
Accuracy % 91.9 79.3
Sensitivity % (95% CI) 87.5 (74.9-94.3) 19.6 (10.9-33.4)
Specificity % (95% CI) 92.9 (88.9-95.5) 91.8 (87.6-94.6)
Positive Predictive Value
(PPV) % (95% CI) 71.6 (59.1-81.7) 33.3 (18.6-51.9)
Negative Predictive Value
(NPV) % (95% CI) 97.3 (94.2-98.8) 84.8 (80-88.6)
CI= Confidence interval. ULBT= Upper lip bite test. MT= Mallampati test.
non-cooperative patients.
Conclusion
The study showed that ULBT has a higher level of
accuracy compared to MT. Due to better sensitivity and PPV,
the ULBT appears to be a better choice for the pre-operative
airway assessment with its limitation that this cannot be
performed in certain patients. It can easily be performed as a
bedside test due to its simplicity and easy interpretation and
can be used alone or in combination with other tests for the
prediction of difficult intubation.
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